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72 EARTHWORK
721 Site Preparation

Site preparation should be performed for all areas to be excavated, areas to receive fill, and areas to receive
improvements. Site preparation includes stripping the ground swrface of vegetation or waste debris and
demolition/removal of existing surface and subsurface improvements. Site preparation operations should
extend at least 5 feet beyond the limits of new fill or improvements (where possible). Any vegetation and
organic topsotl with more than 2 percent organic material by dry weight should be removed. The exposed
ends of pipes removed (if encountered) should be capped. Condor anticipates that stripping vegetation to a
depth of 3 inches should be adequate in native areas, plus additional depth where roots over 1/2-inch in
diameter are encountersd. Site preparation may also include mechanical or manmal separation of tree roots
from material to be used as backfill or engineered fill.

The Geotechnical Engineer or qualified inspector should observe and approve the prepared site prior to any
excavation subgrade preparation, and placement of fill or improvements.

7.2.2 Excavations

The Contractor shall be responsible for the stability of all temporary excavations and should comply with
applicable CalOSHA regulations (California Construction Safety Orders). A competent person shall
determine the soil type and requirements for temporary cotslope inclinations duning excavation. All open
cuts should be regularly monitored for evidence of incipient stability failures.

A detailed excavation plan should be developed by the contractor based on the data provided in this report.

7.2.3 Subgrade Preparation

Soil loosened dunng sife preparation and excavation, or any other soft or locse soil remaiming after
excavation and beneath proposed fills and improvements, should be removed and replaced with properly
compacted engineered fill. Soft ground conditions are not anticipated, but may occur along the proposed
improvements where there is a natural depression in the ground surface. Subgrade preparation in these areas
should inclhude over-sxcavation and recompaction of at least the top 1 foot of existing soil. Subgrades should
be approved by the Geotechnical Engineer prior to compacting and covenng them

Following approval by the Geotechnical Engineer, subgrades or excavated surfaces bemeath fill or
improvements should be scarified to a depth of 6 inches, and compacted to at least 90 percent compaction
(based on ASTM Test Method D-1357). Subgrades beneath vehicular pavement areas should be compacted
to at least 95 percent compaction. Scarification is not required in the bottom of pipe trenches.

Scarification, moisture conditioming, and recompaction of subgrades that become dry and/or disturbed
should be performed. The Geotechnical Engineer should approve all subgrades before they are covered by
fill or improvements.

Subgrades that expose weathered, competent, bedrock that is firm and stable does not require scarification
and compaction. However, where excavation has locsened the surface or left loose materials, the materials
should be removed, or where loose material does not exceed 6 inches in thickness, compacted in-place.
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7.2.4 Engineered Fill

Engineered fill should have less than 2 percent by dry weight of vegetation and deleterious material and
should meet the gradation requirements presented in the following table:

Sieve Designation Lﬁmmbﬂzfuf:;?sm
G-inch seuare 100
4-inch seuare 90
0.753-inch square 70
USNo. 4 60

The existing material excavated from the project site may be used as engineered fill and trench bacldfill.
See Section 8.0, Construction Considerations for recommendations on re-use of excavated materials. The
Geotechnical Engineer should approve all fill material for use prior to placement.

Engineered fill meeting the requirements given in the preceding paragraphs should be uniformly meisture
conditioned and compacted to at least 90 percent compaction (ASTM Test Method D-1557). All permanent
fill slopes should have a maxinmum inclination of 2H:1V if they are no higher than 10 feet. The Geotechnical
Engineer should be contacted for recommendations if fill slopes higher than 10 feet are required.

Engineered fill is suitable to construct the access driveway slope on a slope of 4:1 from L5-18 to Tewa
Court. An all-weather surface should be considered if vear round access is desirable.

73 SURFACE DRAINAGE AND EROSION CONTROL

Surface drainage should be provided to reduce ponding and drain surface water away from buried
structures, foundations, slabs-on-grade, and edges of pavements. Surface mnoff should be directed toward
snitable collection or discharge facilities. We recommend swrface gradients of at least 2 to 4 percent be used
for paved and unpaved surfaces, respectively. Gradients of 1.5 percent may be used for paved surfaces
where horizontal drainage distances are less than 20 feet.

We recomumend that approved temporary and permanent erosion control measures be implemented to
reduce erosion and comply with applicable State, County and/or agency requirements. Soil on graded or
cut slopes should be fertilized, nmiched, and planted as soon as possible after grading with erosion-resistant
vegetation. These plants should be watered lightly at appropriate intervals until growth is established.

74 FOOTINGS AND THRUST BLOCKS

Conventional shallow spread footings should be embedded at least 18 inches below the lowest adjacent soil
subgrade. We define soil subgrade as the prepared subgrade beneath floor slabs, pavement, aggregate
layers, and landscape soil. Footings supperting proposed near-surface and at-grade improvement may be
designed using a net allowable vertical bearing capacity of 3,000 pounds per square foot (psf) for dead plus
normal duration ive load for footings that hie a numinmm of 3 feet below existing grade. Shallower footings
may be designed for 2,000 psf Matt foundations (including stroctural slab-on-grade) with a minimmm
embedment depth of 18 inches may be designed for 1,500 psf for a maxinmm length dimension of 15 feet.
The allowable beanng values may be increased by 1/3 for total conditions, including wind and seismic.
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We assume that buried lift station structures wounld be bunied at least five feet below grade or deeper, and
founded in weathered bedrock. If so, net allowable vertical bearing pressure may be increased to 4,000 psf.
We would also expect that such stroctures may have flat, slab-on-grade footprints, which is acceptable.

Concrete for foundations, including mat foundations and buried hift station structures, may be poured
directly on native ground or engineered fill prepared in accordance with Section 7.2. A leveling course of
sand or aggregate base rock may be used for construction convenience without any reduction to the provided
vertical bearing capacities. The above allowable bearing capacities have a factor of safety of 2, and ultimate
values may be calculated wsing the factor of 2.

Thrust blocks may be designed for a lateral beanng capacity of 1,000 psf when the top of block is a
mininmun of 3 feet below existing or final grade. The above allowable bearing capacities have a factor of
safety of 2, and ultimate valoes may be calenlated nsing the factor of 2.

For resistance to lateral loads, base friction resistance may be calculated using a friction coefficient of 0.35
for footings and thrust blocks. Passive resistance may be caleulated using an equivalent flmid unit weight
of 300 pounds per cubic foot for shallow footings founded a mininmm of 18 inches below existing or final
grade. This friction coefficient and equivalent finid unit weight may be used together without reduction
Gaps between the footing thimst blocks, or keyway and the adjacent ground, should be completely backfilled
using engineered fill, concrete or lean cement shourry. Passive resistance contributed by the top 12 inches of
soil should be neglected unless a concrete slab-on-grade or pavement covers the ground. The passive
equivalent fluid weight values assume a 1/2 inch maxinmum deflection at the top of the retaining walls and
buried thrust blocks. The above allowable bearing capacities have a factor of safety of 2, and ultimate values
may be calenlated using the factor of 2.

The Geotechnical Engineer or qualified inspector should check all footing excavations prior to placing steel
and casting concrete. Any unsuitable. loose, or soft soil encountered at footing bottoms, as determined by
the Geotechnical Engineer during construction, should be removed and replaced by concrete or lean cement

shorry.
1.5 RETAINING WALLS, BURTIED VAULTS, AND LIFT STATIONS

We understand retaining walls are currently not planned. The following section may be used if they are
inchuded at a later date.

Vertical walls should be designed to resist static, lateral earth presswres, and swcharge pressures. Active
earth pressures may be used for design of vnrestrained retaining walls where the top of the wall is free to
translate or rotate. Rigid walls should be designed for restrained conditions. We recommend using the table
that follows to calenlate static lateral earth pressures for various back slope mclinations.

Unrestricted Equivalent Fluid Restrained Equivalent Fluid
Maximum Unit Weight Unit Weight
Backslope {pounds per cubic foot) (pounds per eubic foot)
Inclination Drained Undrained Drained Undrained
Conditions Conditions Conditions Conditions
Level 35 80 50 a0
31 45 85 60 a3
21 55 a0 70 100
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The equivalent fluid unit weights should extend from the ground surface down to the bottom of the footing
to calculate presswes. Subswface drainage systems should be provided behind walls where walls are
designed for drained conditions. Subsurface drainage may consist of permeable gramular matenals,
inchiding 3/8-inch “chip” rock, or manmfactured drainage system

Surcharge loads imposed by stockpiles or other sources within a distance of H of the back of the wall, or
from heavy compaction equipment operating within a distance of one-third the backfill height should be
considered on a case-by-case basis. The above values do not include loading from temporary earthwork or

compaction equipment.
7.6 UNDERGROUND UTILITY TRENCHES

Unless concrete bedding is required arcund wiilities, pipe bedding should consist of sand with a sand
equivalent of at least 30 or the pipe mamifacturer’s requirements, or permutting agency standards, whichever
is more restrictive. The pipe bedding should extend from 6 inches below the invert of the pipe to 1 foot
above the crown of the pipe. The pipe bedding material should be compacted to a munimmm of 90 percent
relative compaction or the mamefacturer’s recommendations if more stingent.

Trench backfill above the pipe bedding zone should be placed mn the same manner as required in Section
7.2 4. Engineered Fill Placement On-site fill soils and “non-organic™ native soils may be used as backfill
in trenches above the pipe bedding Utility trench baclfill should be placed in layers not exceeding a loose
Lift thickness of 8 inches, uniformly meisture conditioned, and compacted to a minimmm of 90 percent
relative compaction.

Compaction criteria for trench backfill above the bedding zone may be decreased to 85 percent relative
compaction in landscape areas that are at least 5 feet beyond structural improvements, except in areas
overlain by pavements, sidewalks, or other hardscapes. In landscape areas overlain by pavements,
sidewalks, or other hardscapes, we recommend that the trench backfill be compacted to a pumnmm of
90 percent relative compaction

5.0 CONSTRUCTION CONSIDEEATIONS

Condor concludes that the proposed improvements described in Section 2.0, Project Description, may be
constructed as proposed with the following considerations:

¢ The excavatability of the ground should be correlated with the conditions described in Sections 5.0
and 6.0.

« Hard bedrock that 1s difficult to excavate with a backhoe, and that may require a hydraulic hammer
for excavation, may be encountered While hard rock is generally not anticipated within the
anticipated excavation depths for pipelines, it remains a potential condition. If footings require a
keyway where hard bedrock is encountered, the Geotechnmical Engineer may provide
recommendations for doweling of footings into bedrock as an alternative design In these cases,
mininmm footing embedment may be reduced per the Engineer.

¢ Excavated material in cut ground (not previously engineered fill) may need to be processed in order
to meet the engineered fill requirements described in Section 7.2.4, Engineered Fill Rock
fragments, and moderately weathered bedrock that is strong, hard, and difficult to crush may be
encountered. Therefore, it is not uncommeon for matersals that are excavatable fo require processing
to comply with Engineered Fill critena. The contractor should be prepared to remove hard rock
particles larger than 4 to 6 inches. The amount of the material that will exceed the 4 to 6 mnches is
undeterminable. Additional information regarding our opinions is provided in Section 6.1.
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9.0 ADDITIONAL SERVICES

The gectechnical recommendations and design criteria given in this report are sensitive to the location,
design details, and any special requirements of the new construction. Condor should review the
geotechnical elements of project grading, plans, and specifications prior to construction bidding to check
that the intent of owr recommendations has been incorporated into these project documents. If Condor does
not review the geotechnical elements of the plans and specifications, the reviewing geotechnical engineer
should theroughly review this report and concwr with its conclusions and recommendations or provide
alternative recommendations.

Becanse surface conditions vary across the site, geotechnical recommendations uwsed as a basis for
construction contracting are sensitive to the possible need for adjustment in the field. The adjustments are
dependent upon conditions revealed during construction that could previeusly only be assumed based upon
limited site exploration. Since the intent of the reconmmendations given in this report are best understood
by a Condor representative, we recommend that field observations and testing duning earthwork and
constmction be performed by Condor. If Condor does not provide the field observations and testing, the
geotechnical engineer of record should theroughly review this report and concur with its conclusions and
reconmmendations or provide alternative recommendations.

The geotechnical engineer or qualified representative should be on-site to observe and adwvise duning site
preparation, grading and earthwork, paving, and construction of foundations and slabs-on-grade. These
observations should be supplemented with pericdic density and compaction testing of subgrade and
engineered fills to evaluate conformance with the reconmmendations contained in this repert. It is important
that foundation excavations be checked after cleaning and immediately prior to concrete placement to verify
10.0 LIMITATIONS

The geotechnical conclusions and recommendations presented in this report are intended for planning, design,
and constiction of the planmed COWD Copper Cove Force Main and Lift Stations Project as descnibed in
this report. These conclusions and recommendations may be invalid ift

# the design assumptions change;

#  the report is used for another site or project;

+  the encountered soil or groundwater conditions are different than those anticipated in this repot;
+  the reconmmendations contained in this report are not followed; or

s any other change is implemented that materially alters the project.

This report was prepared in accordance with the generally accepted standards of geotechnical engineering
practice existing in Calaveras County at the time if was written. No other warranty, express or implied, is made.
It is the owner's responsibility to see that all parties to the project, including the designer, confractors,
subcontractors, efc., are made aware of this report in its enfirety.

The analyses and recommendations submitted herem are based upon subsurface and surface soil data provided
in this report, and on general field observations made duning site visits and geologic mapping. Subswface
exploration of any site 13 necessarily confined to selected locations and conditions may, and often do, vary
between and around these locations. Should vaned conditions come to light duning construction on the project
site, additional exploration, testing, or analysis may be required. Any person concerned with this project who
observes conditions or features of the site or its surrounding areas that are different from those described in this
report, should report them immediately to Condor for evaluation
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It should be noted that changes in the standards of practice in the field of geotechnical engineening, changes in
site conditions (such as new excavations or fills), new agency regulations, or modifications to the proposed
project are grounds for this report to be professionally reviewed. In light of this, there is a practical hmit to the
usefulness of this report without critical professional review. It is suggested that two years be considered a
reasonable time for the vsefilness of this report.

We trnst this report provides the information required at this time. Please call with any questions.

Geotechnical Engineer (CA #2295)
Vice President, Engineering Services
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